Early anesthetic preconditioning in mixed cortical neuronal-glial cell cultures subjected to oxygen-glucose deprivation: the role of adenosine triphosphate dependent potassium channels and reactive oxygen species in sevoflurane-induced neuroprotection.
The purpose of the present study, on mixed cortical neuronal-glial cell cultures subjected to transient oxygen-glucose deprivation (OGD) was: i) to compare the neuroprotection afforded by sevoflurane added either before (preconditioning) or during (direct neuroprotection) the OGD and ii) to explore the possible involvement of adenosine triphosphate-sensitive potassium (KATP) channels and intracellular reactive oxygen species (ROS) levels in the mechanism of the early preconditioning effect of sevoflurane. Mature mixed cortical neuronal-glial cell cultures were exposed to 90-min OGD in an anaerobic chamber followed by reoxygenation. Sevoflurane (0.03-3.4 mM) was randomly administered for 90 min and discontinued 60 min before OGD (early preconditioning) or during the 90-min OGD (direct neuroprotection). Cell death was quantified 24 h after the OGD by lactate dehydrogenase release into the bathing medium. Intracellular ROS generation was assessed at the end of sevoflurane preconditioning using 2',7'-dichlorofluorescin diacetate. Sevoflurane preconditioning elicited a potent threshold-dependent neuroprotective effect at concentrations higher than 0.07 mM and sevoflurane added during OGD elicited a dose dependent neuroprotective effect. Blockers of KATP channels (glibenclamide 0.3 microM and 5 hydroxydecanoic acid 50 microM), or ROS-scavengers (N-2-mercaptopropionyl glycine 100 microM and N-acetylcysteine 50 microM), although they did not affect cell viability, counteracted the neuroprotection produced by early sevoflurane preconditioning. Sevoflurane exposure during preconditioning induced a significant increase in ROS levels which was prevented by both ROS scavengers and blockers of KATP channels. Early sevoflurane preconditioning induced a threshold-dependent protection of mixed cortical neuronal-glial cell cultures against OGD by mechanisms that seem to involve opening KATP channels, thereby leading to generation of ROS.